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Heat	  rejecDon	  by	  human	  body	  

Sensible	  part: 	  Heat	  from	  body	  directly	  increases	  the	  air	  temperature	  
	  
Latent	  part:	  Heat	  is	  transferred	  by	  condensaDon	  of	  water	  vapour	  
through	  breathing	  or	  skin	  
	  
Heat	  rejecDon	  rate	  as	  a	  funcDon	  of	  air	  temperature	  under	  the	  
following	  condiDons:	  
•  Average	  person,	  70	  kg	  
•  SiPng,	  no	  physical	  acDvity	  
•  Normal	  clothing	  
•  No	  air	  movements	  



Temperatures	  in	  Singapore	  



TradiDonal	  vs	  Tropical	  Passive	  House	  	  



Air-‐CondiDoning	  



Temperature	  LiS	  and	  COP	  



Heat	  Pump	  
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Heat	  sources/	  sinks	  



Sol2ergie	  



Temperature	  LiS	  and	  COP	  

Temperature	  
LiS	  



Stack	  effect	  

Bojic,	  Yik,	  and	  Lee,	  “Influence	  of	  air-‐condiDoning	  exhaust	  on	  
exterior	  recessed	  space.”,	  Building	  Research	  &	  InformaDon,	  2003	  

38ºC	  

37ºC	  

34ºC	  

30ºC	  



NUS	  Staff	  Housing:	  Kent	  Vale	  II	  





Tground	  =	  33.5ºC	  +	  3ºC/100m	  

Tsea	  =	  29.8ºC	  

Triver	  =	  27.5ºC	  

Tair,	  dry	  bulb	  =	  27.5ºC	  

Tair,	  wet	  bulb	  =	  24.3ºC	  

*yearly	  average	  temperatures	  
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High-‐rise	  housing	  



Low-‐rise	  shop	  house	  /	  back	  alleys	  





QuesDons?	  

www.solergie.org	  
www.busy.arch.ethz.ch	  
www.futureciDes.ethz.ch	  	  
	  
	  
	  
	  
bruelisauer@arch.ethz.ch	  



Beyond	  efficiency	  


